Cannulation of the suprachoroidal space: a novel drug delivery methodology to the posterior segment.
To describe, test, and evaluate the pharmacokinetics of a novel posterior drug delivery system (PDS) by means of microcannulation of the suprachoroidal space in both the primate and pig animal model. Animal study. A rhesus macaque (Macaca mulatta) (n = 1) and pig model (n = 93) were used to evaluate the PDS, a microcannula that combines a drug delivery channel with a fiber-optic illumination and optimal transition properties. The surgical technique, safety profile, histopathology, retinal and choroidal blood flow, injection of tracer dyes, and triamcinolone pharmacokinetics were studied. Pre- and postsurgical high-speed video confocal scanning laser ophthalmoscopy (cSLO) that used fluorescein and indocyanine green (ICG) imaging and wide-field fundus imaging studies were performed. Globes were enucleated for either histopathology or pharmacokinetics. Cannulation was performed in 93 of 94 animals. Complications included: endophthalmitis (1/94), choroidal tear (1/94), choroidal blood flow irregularities (4/94), postoperative inflammation (6/94), scleral ectasia (4/94), wound abscess (1/94), and others. Histopathology demonstrated normal anatomy in uncomplicated cases. Triamcinolone remains in the local ocular tissue for at least 120 days, and measurable at very low levels in the systemic circulation. Accessing the suprachoroidal space by the microcannulation system can be performed in a safe and reproducible manner by using careful surgical technique. Forceful PDS tip impact into connective tissues in the macular and optic nerve regions should be avoided. Triamcinolone pharmacokinetics are unique and suggest long-term local tissue levels with low systemic levels. PDS access to the suprachoroidal space represents a novel drug delivery method, applicable to a wide variety of pharmacotherapies to the macula, optic nerve, and posterior pole.